An improved general method for the preparation of methyl esters of polyene antibiotics is discussed. Using this method methyl esters of pimaricin, nystatin, eurocidin, hamycin, hamycins A and B, aureofungin, partricins A and B, candimycin, candicidin, and amphotericin B have been prepared and their physical properties are reported.
methyl esters of polyene antibiotics, at least of heptaene antibiotics, show improvement in toxicity and therapeutic ratio relative to those of the parent compound. In consequence, the methyl esters have acquired a potentially important role in the clinical applications of polyene antibiotics. The method previously described for the preparation of methyl esters of polyene antibiotics involved the use of diazomethane and dimethyl sulfoxide5,121 solvent; other solvents recommended13) were dimethylformamide, dimethylacetamide, formamide, ethyl-Cellosolve and pyridine. These solvents have the ability to dissolve the antibiotic, but they are relatively expensive, their high boiling points make them difficult to remove after the reaction, and they tend to decompose the product.
We have now devised an improved method for the preparation of methyl esters of polyene antibiotics, which does not involve the use of dimethyl sulfoxide or the other reported solvents. * In the earlier methods , it was necessary to reprecipitate the product to remove traces of dimethyl sulfoxide.
With the lower boiling methanol (and tetrahydrofuran) this is not required.
ester from a second sample of hamycin (E1%1cm 742 at 379 nm) was 774. Melting points were not a reliable indication of purity. We shall describe 1H and 13C NMR spectra in detail elsewhere; however, Figs. 1 and 2 show the 1H NMR spectra of the methyl esters of pimaricin and amphotericin B, two structurally known tetraene and heptaene antibiotics.
As noted above, biological properties of a few of the polyene antibiotics' methyl esters have been described previously.1~11)These include nystatin, pimaricin, amphotericin B, candicidin, and candimycin, which we have prepared here also. The antifungal and antiprotozoal properties of hamycins A and B, components separated by countercurrent distribution of hamycin complex, and their methyl esters are shown in Table 1 . From the data presented there it is clear that the methyl esters remain active antifungal and antiprotozoal agents, though their minimum inhibitory concentrations are somewhat greater than those of their parent antibiotics. More importantly, the toxic levels of the methyl esters are much higher. For example, ataxia was observed for hamycin A at 12.5 mg/kg (and death at 25 mg/kg) but for its methyl ester at 100 mg/kg (all by i.p. administration); for hamycin B death was observed at 100 mg/kg, while its methyl ester was essentially non-toxic (also by i.p. administration).
Reduced toxicity is in accord with published results for other polyene antibiotic methyl esters.4,5)
Experimental
Melting points, determined on a Kofler hot stage apparatus, are uncorrected. Infrared spectra were taken on a Beckman IR12 spectrophotometer.
Unless otherwise stated, ultraviolet spectra were determined in methanol containing 4 % dimethylformamide on a Beckman spectrophotometer, Model Acta MVI. Optical rotations were measured on a Zeiss polarimeter. Proton magnetic resonance (1H NMR) spectra were determined in DMSO-d6 by Mr. M. L. MILLER on a Varian HR-220 spectrometer equipped with a Nicolet TT220 FOURIER transform accessory. Chemical shifts are reported as ppm relative to tetramethylsilane as internal standard. Hamycins A and B and partricins A and B were isolated by countercurrent distribution using methanol -chloroform -0.05 m borate buffer (pH 8.3) In the standard procedure a suspension of 5 g of the antibiotic in 100 ml of absolute methanol was stirred while a 0.10 to 0.15 molar solution of diazomethane (determined by esterifying a known quantity of acetic acid) in ca. 100 ml of tetrahydrofuran was added slowly, so that the reaction did not become too vigorous, then at room temperature for 2 hours. As the esterification proceeded, the methyl ester went into solution during the first 5-15 minutes. Excess diazomethane was destroyed by adding a few drops of acetic acid until effervescence ceased, and the solution was filtered if necessary. Any solid collected was washed with a little fresh methanol. The filtrate was concentrated to ca. 40 ml and the product was precipitated by addition of ca. 200 ml of ether, centrifuged, washed with fresh ether (3 x 100 ml) and dried. A second crop was obtained in some cases by addition of more ether. The physical properties of some of the methyl esters prepared by this method are given in Table 2 .
When methanol was replaced by ethanol, 2-propanol or dioxane in the procedure, the recoveries were reduced to 2/3, 1/2, and 1/3, respectively, but the purity of the product was somewhat better as judged by UV spectroscopy.
The unreacted insoluble material was separated by filtration before working up the product. a Prepared by the method described in the text . b Commercial samples . e Purified samples . d The biological properties of these and their water soluble salts will be described in a subsequent report . e Major spot .
